A HPLC-UV method was developed and validated for determination of stemokerrine and oxystemokerrine in Stemona kerrii roots. The chromatographic separation was performed on a Hypersil BDS C 18 -column eluted with methanol: 50 mM ammonium acetate solution using a gradient system with a flow rate of 1 mL/min and detection at 300 nm. Stemokerrine and oxystemokerrine showed a linear relationship within the range of 0.5-100 µg/mL. The method was shown to be precise with a RSD <2%. The average percent recovery of stemokerrine was 101.6% and for oxystemokerrine 99.5%. Two samples of S. kerrii were analyzed and the average contents of stemokerrine and oxystemokerrine were 0.2 and 0.05%, w/w, respectively. The present work will provide a useful standardization method for S. kerrii raw materials for further pharmaceutical development.
Stemona plants, vernacularly named "Non Tai Yak" in Thailand or "Bai Bu" in China, have historically been used as natural pesticides and medicinal plants in many Southeast Asian countries [1, 2] . The rare species of Stemona, S. kerrii Craib (syn. S. saxorum Gagnep.) is distributed in northern Thailand [3, 4] . Its species-specific accumulation of stemokerrine as a major constituent [5] renders it a unique source of this compound. The species also contains oxystemokerrine, oxyprotostemonine, oxystemokerrilactone, oxystemokerrine N-oxide, stemokerrine N-oxide, cochinchistemonine, and cochinchistemoninone [6] [7] [8] . Even though the genus Stemona has long been recognized for its broad range of bioactivities, only an insect bioassay has been reported for S. kerrii [6] . Standardization of herbal materials is crucial for quality establishment. In this study, a HPLC-UV method was developed and validated for the quantitative determination of the major constituents, stemokerrine and oxystemokerrine ( Figure 1 ), in S. kerrii roots.
The HPLC method was modified from previous reports [5] to achieve better separation. The gradient system containing 50 mM ammonium acetate gave symmetric peaks and provided the most efficient separation and speed. The developed method was validated for its linearity, precision, accuracy, limit of detection (LOD) and limit of quantitation (LOQ) according to the ICH guidelines on the validation of analytical methods [9] . The calibration curves were obtained by plotting the peak area versus the concentration of the standards and the method was linear within the range of 0.5-100 µg/mL for both alkaloids with the correlation coefficient (r 2 ) of 0.9998 (Table 1) . Using the 10 µg/mL solutions of stemokerrine and oxystemokerrine, the intraday and interday precisions were determined. The method was found to be precise, with a percent relative standard deviation (% RSD) value lower than 2% (Table 1) . The percent recovery of stemokerrine and oxystemokerrine, representing accuracy of the method, ranged between 100.7 to 102.3% (average 101.6), and 97.8 to 101.1% (average 99.5%), respectively ( Table 2) . The LOD, a signal to noise ratio (s/n) of 3:1, and LOQ, a s/n of 10:1, for both stemokerrine and oxystemokerrine, were found to be 0.02 and 0.07 µg/mL, respectively (Table 1 ). The 
Stock and working solutions of standard compounds:
Stock standard solutions of stemokerrine and oxystemokerrine were prepared in methanol to obtain a final concentration of 1 mg/mL. Working standard solutions were obtained by diluting the stock solution with methanol to obtain concentrations of 100, 50, 25, 10, 5, 2.5, 1, and 0.5 µg/mL.
Sample preparation:
Each sample of S. kerrii root powder was accurately weighed (250 mg) and exhaustively extracted by sonication with methanol (3  7 mL) in an ultrasonic bath for 30 min at ambient temperature. Each sample was prepared in triplicate. The methanol extracts were combined and adjusted with methanol to 25 mL in a volumetric flask. Prior to injection, each solution was filtered through a 0.2 µm nylon membrane filter and analyzed in triplicate.
HPLC apparatus and chromatographic conditions:
HPLC was performed on a Shimadzu SPD-10A (Japan) equipped with a LC-10AD pump, DGU-10A degasser, UV-vis detector SPD-10AV and auto-injector SIL-10AD. The separation was carried out on a Hypersil BDS C-18 column (4.6  150 mm i.d., 5 µm) with a C-18 guard column. The mobile phases were (A) 50 mM ammonium acetate solution and (B) methanol. Linear gradient elution was used from 30% to 70% B in A for 20 min, and 100% B for 5 min. The column was equilibrated with 30% B in A for 10 min prior to each analysis. The flow rate was 1.0 mL/min at ambient temperature. The UV-vis detector was set at 300 nm and the injection volume for all samples and standards was 10 µL.
